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1. , $\mathrm{F}\mathrm{o}\ovalbox{\tt\small REJECT}- \mathrm{F}\mathrm{u}\mathrm{c}\mathrm{h}\mathrm{s}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{r}$-Camassa-Holm (FFCH) [7,
8, 9, 10] : $u=u(x, t)$ ,
$u_{t}+2\kappa v_{x},-u_{xxt}+3uu_{x}=2u_{x}u_{xx}+uu_{xxx}$ (2)




$u_{t}+ \frac{1}{4}u_{xxt}+uu_{t}-\frac{1}{2}u_{x}\int_{x}^{\infty}u_{t}(s, t)ds=0$, (3)
$u_{t}+ \frac{1}{4}u_{xxt}+uu_{t}-u_{x}\int_{x}^{\infty}u_{t}(s, t)ds=0$ (4)
. Ablowitz-Kaup-Newell-Segur (AKNS) [12] , Hirota-
Satsuma $(\mathrm{H}\mathrm{S})$ [13] .








, , . -
Kadomtsev-Petviashvili $(\mathrm{K}\mathrm{P})$ [14] $(u=’\iota\lambda(.\prime r,, y.t.))$ :
$u_{\mathrm{t}}+ \frac{1}{4}u_{xxx}+\frac{3}{2}uu_{x}-\int_{x}^{\infty}u_{yy}(s, y, t)ds=0$ (5)
. $\partial_{y}u=0$ , $\mathrm{K}\mathrm{P}$ (5) $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) .
Nizhnik-Novikov-Veselov (NNV) [15] $(u=u(x, y_{:}t))$ :
$u_{t}+ \frac{1}{8}u_{xxx}+\frac{1}{\underline 8}u_{yyy}-\frac{3}{8}(u\int_{y}^{\infty}u_{x}(x, s_{:}t)ds)_{x}-\frac{3}{8}(u\int_{x}^{\infty}u_{y}(s, y, t)ds)_{y}=0$ (6)
1 , ( ) .
2 Bcnjamin-Bona-Mahoncy (BBM) [11] . , FFCH
$.\text{ }(2)$ BBM .
3 , .
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. , , Boiti-Leon-
Manna-Ponminelli (BLMP) $[16, 17]$ . $\partial_{y}=\partial_{x}$






Calogero-Bogoyavlenskii-S(’$\mathrm{h}\mathrm{i}\mathrm{f}\mathrm{f}$ (CBS) $(u=u(x, z, l))$ :
$\text{ _{}t}+\frac{1}{4}lJ_{xx}$. $z+ \uparrow/-u_{z}-\frac{1}{2}\cdot u_{x}\int_{x}^{\infty}u_{z}(s, z, l.)d‘ s=0$ (7)
, F. Calogero $\mathrm{K}\mathrm{d}\mathrm{V}$ [18]
, $0$ . I. Bogoyavlenskii (non-isospectral) Lax [19] . $\mathrm{J}$ . Schiff
Yang-Mills (SDYM) [20]
, – . $\partial_{z}=\partial_{x}$ ,





, (Lax ) :
$[L, T]\equiv LT-TL=0$ (9)
CBS (7) . , $\lambda=\lambda(z$ , isospectral ,
$\lambda_{t}=\lambda\lambda_{z}$ (10)
[21, 22, 23]. ( $\mathrm{B}$ .)
,
$\Phi\equiv\frac{1}{4}\partial_{x}^{2}+u-\frac{1}{2}u_{x}\int_{x}^{\infty}ds$ (11)





. , CBS (7) CBS
$u_{t}+\Phi^{n}\circ u_{z}=0$ $(n=1.2.\cdot)\prime\prime\cdot$. (13)
[22, 24, 25].
. $(\tau=\tau(x, z, t))$ :
$u=2(\ln\tau)_{xx}$ (14)
, CBS (7) trilinear :
$\mathcal{T}_{X}(\mathcal{T}_{X}^{3}\mathcal{T}_{Z}^{*}+8\mathcal{T}_{X}^{2}\mathcal{T}_{X}^{*}\mathcal{T}_{Z}+9\mathcal{T}_{X}\mathcal{T}_{t})\tau\cdot\tau\cdot\tau=0$ (15)
. , $\mathcal{T}$- , $\mathcal{D}$- [26] :
$D_{x}^{n}f(x)\cdot g(x)\equiv(\partial_{x_{1}}-\partial_{x_{2}})^{n}f(x_{1})g(x_{2})|_{x_{1}=x_{2}=x}$ (16)
,
$\mathcal{T}_{x}^{n}f(x)\cdot g(x)\cdot h(x)\equiv(\partial_{x1}+j\partial_{x_{2}}+j^{2}\partial_{x_{3}})^{n}f(x_{1})g(x_{2})h(x_{3})|_{x_{1}=x_{2}=x_{3}=x}$ (17)
[27]. , $j=\exp(2\pi i/3)$ . ( $\mathrm{C}$ .)
(15) , $\Lambda^{\gamma}$ $\tau$ $\tau=\tau_{N}$
$\tau_{N}=1+\sum_{n=1}^{N}\sum_{{}_{N}C},‘ A_{i_{1}\cdots i_{n}}\exp(\eta_{i_{1}}+\cdots+\eta_{i_{n}})$ (18)
[24]. ,
$|r_{j}=- \frac{1}{4}p_{j}^{2}q_{j}\eta_{j}=.p_{j}x+q_{j}z+r_{j}t+c_{j}A_{j_{1}i_{1}},\equiv A_{i_{1},i_{2}}\cdot\cdot A_{i_{1_{1}}1_{n}}A_{jk}..=(\frac{p_{j}-p_{k}}{p_{j}+p_{k}})^{2}.$
. . . $A_{i_{n-1},i_{\tau\iota}}$
((( ), (19)














CBS (7) 2 . CBS












$u_{t}+u_{xxz}+uu_{z}-u_{x} \int_{x}^{\infty}u_{z}(s, z.t)ds=0$ (26)
$\mathrm{K}\mathrm{d}\mathrm{V}$ 5. .
(26) Painlev\’e . ( $\mathrm{D}$ .) ,
bilinear ,
. , (26) .





. . , CBS










[29, 30, 31] , $\mathrm{K}\mathrm{P}$
. , $\mathrm{K}\mathrm{P}$ $\mathrm{K}\mathrm{d}\mathrm{V}$ .
$\mathrm{K}\mathrm{d}\mathrm{V}$ .
CBS (13) $[32, 33]$ ,
KP ,
. non-isospectral Lax .
, Yang-Mins(SDYM)
. , $\mathrm{K}\mathrm{P}$ Toda















$uu_{xxx}+\alpha u_{x}u_{xx}-\beta(\alpha+1)uu_{x}=u_{t}-\gamma u_{xxt}+2\kappa u_{x}$ (27)
, 6 :
$\bullet$ $\alpha=2,$ $\beta=3,$ $\gamma=1$ : FFCH (2)
$\bullet$ $\alpha=2,$ $\beta=4,$ $\gamma=1$ : Degasperis-Procesi $[37, 38]$
$\bullet$ $\alpha=3,$ $/d=\gamma=1_{:}\kappa,$ $= \frac{1}{2}$ :Fornberg-Whitham $[39, 40]$
$\bullet$ $\alpha=3,$ [$j=-1,$ $\gamma=\kappa=0$ : Rosenau-Hyman [41]
B. Non-isospectral Lax
Non-isospectral Lax .





. , $\overline{\mathrm{O}\mathrm{P}}$ $\Delta$ $\partial_{z}$ . , Lax
(9)
$[L,\tilde{T}+\partial_{t}]\psi=(\lambda_{t}-\lambda_{z}\overline{\mathrm{O}\mathrm{P}})\psi$ (29)
. , $L=L_{\mathrm{K}\mathrm{d}\mathrm{V}}$ , $T$
$T=\overline{T}+\partial_{t}=\overline{\mathrm{O}\mathrm{P}}\partial_{z}+\Delta+\partial_{t}=\partial_{z}L_{\mathrm{K}\mathrm{d}\mathrm{V}}+T’+\partial_{t}$ (30)
. , T’ $\partial_{z}$ . ,
$\overline{\mathrm{O}\mathrm{P}}=L_{\mathrm{K}\mathrm{d}\mathrm{V}}.=\partial_{x}^{2}+u=\lambda$ (31)










: $\tauarrow\exp(\eta)\tau$ $(\eta=px+\omega t)\text{ }.\text{ }$
,
$\sum_{k=0}^{N}C_{k}(\partial^{k}\mathrm{e}\mathrm{x}’\mathrm{p}(\eta)f)(\partial^{N-k}\exp(\eta)g)=\exp(2\eta)\sum_{k=0}^{N}C_{k}(\partial^{k}f)(\partial^{N-k}g)$
$\Rightarrow$ $D= \partial_{x_{1}}+\exp(\frac{2i\pi}{2})\partial_{x_{2}}=\partial_{x_{1}}-\partial_{x_{2}}$ (34)







$\mathcal{T}$- . , multilinear- [27].
D. Painlev\’e
$\alpha,$
$\beta$ . 3 $(u=u(x, z.t)’)$ :
$u_{t}+u_{xxz}+\alpha uu_{z}-\beta u_{x}./x\infty u_{\approx}(s, z, t)ds=0$ (36)
. (36) , Painleve’ – Weiss-Taibor-
Carneve11 [44,45,46] ,
218
$\bullet\partial_{z}=\partial_{x}\neq\partial_{t}$ $\Rightarrow$ $\mathrm{I}\{\mathrm{d}\mathrm{V}$ (1)
$\bullet$ $\partial_{z}=\partial_{t}\neq\partial_{x}$ $\alpha=2,\theta$ $\Rightarrow$ AKNS (3)
$\bullet$ $\partial_{z}=\partial_{t}\neq\partial_{x}$ $\alpha=\beta$ $\Rightarrow$ $\mathrm{H}\mathrm{S}$ (4)
$\bullet$ $\partial_{z}\neq\partial_{x}\neq\partial_{t}$ $\alpha=2\beta$ $\Rightarrow$ CBS (7)
[47]. ,
$\partial_{z}\neq\partial_{x}\neq\partial_{t}$ $\alpha=\beta$
, Painlev\’e (Weiss-Taibor-Carnevell ) .
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